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Claims 

[ci] 1. A timing controller comprising: 

a first circuit having a first delay time; 
a second circuit having a second delay time; and 
a time difference expander for expanding a time differ- 
ence between a changeover point of a first signal and a 
changeover point of a second signal a times (a being a 
value greater than one), to provide an output signal hav- 
ing a given time difference with respect to a control sig- 
nal, the first signal being passed through said first cir- 
cuit and said second circuit, and the second signal being 
passed through said first circuit. 

[c2] 2. A timing controller as claimed in claim 1, wherein the 
delay time of said second circuit is substantially equal to 
the delay time of said first circuit. 

[c3] 3, A timing controller as claimed in claim 2, wherein said 
first circuit is an input buffer, and said second circuit is a 
delay circuit. 

[c4] 4. A timing controller as claimed in claim 1, wherein the 
first signal involves the first delay time plus the second 
delay time with respect to the control signal, the second 



signal involves the first delay time with respect to the 
control signal, and the time difference is an interval be- 
tween a changeover point of the first signal and a one- 
cycle-behind changeover point of the second signal. 

[c5] 5. A timing controller as claimed in claim 1, wherein the 
first signal involves the first delay time plus the second 
delay time with respect to the control signal, the second 
signal involves the first delay time with respect to the 
control signal and a period twice as long as that of the 
control signal, and the time difference is an interval be- 
tween a rise of the first signal and a fall of the second 
signal. 

[c6] 6. A timing controller as claimed in claim 1, wherein said 
time difference expander doubles the time difference. 

[c7] 7. A timing controller as claimed in claim 1, wherein the 
control signal is a clock signal. 

[c8] 8. A timing controller as claimed in claim 1, wherein said 
second circuit comprises a first delay circuit and a sec- 
ond delay circuit, said first delay circuit involving a 
fourth delay time that is substantially equal to a third 
delay time of a signal transmitter for transmitting an 
output of said time difference expander to a circuit of 
the next stage, and said second delay circuit having a 



second delay time that is substantially equal to the first 
delay time. 

[c9] 9. A timing controller as claimed in claim 8, wherein said 
time difference expander expands a time difference be- 
tween a changeover point of the first signal and a 
changeover point of the second signal N times (N being 
an integer equal to or greater than two), to provide an 
output signal that is inphase with the control signal; the 
first signal is passed through said first circuit, said first 
delay circuit, and said second delay circuit; and the sec- 
ond signal is passed through said first circuit. 

[ciO] 10. A timing controller as claimed in claim 1, wherein 

said timing controller provides an output signal before a 
rise or fall of the control signal and sustains the output 
signal for a given period around the rise or fall of the 
control signal. 

[cii] 11. A timing controller comprising an internal circuit, 

and a time difference expander for expanding a time dif- 
ference between a changeover point of a first signal and 
a changeover point of a second signal N times (N being 
an integer equal to or greater than two), to provide a 
phase-controlled output signal, the first signal being 
passed through said internal circuit and produced by a 
cycle of a control signal, and the second signal being 



passed through a part of said internal circuit and pro- 
duced by the next cycle of the control signal. 

[ci2] 12. A timing controller as claimed in claim 11, wherein 
the control signal is a clock signal. 

[ci3] 13. A timing controller as claimed in claim 11, wherein 
said timing controller provides an output signal before a 
rise or fall of the control signal and sustains the output 
signal for a given period around the rise or fall of the 
control signal. 

[ci4] 14. A timing controller comprising a first internal circuit, 
a time difference expander for expanding a time differ- 
ence between a changeover point of a first signal and a 
changeover point of a second signal N times (N being an 
integer equal to or greater than two), to provide a 
phase-controlled output signal, and a second internal 
circuit for producing a phase-controlled signal according 
to an output of said time difference expander, the first 
signal being passed through said first internal circuit and 
produced by a cycle of a control signal, the second signal 
being passed through a part of said first internal circuit 
and produced by the next cycle of the control signal, a 
delay time of said second internal circuit being substan- 
tially equal to a delay time of a specific part of said first 
internal circuit. 



[ci5] 15. A timing controller as claimed in claim 14, wherein 
the control signal is a clock signal. 

[ci6] 16. A timing controller as claimed in claim 14, wherein 
said timing controller provides an output signal before a 
rise or fall of the control signal and sustains the output 
signal for a given period around the rise or fall of the 
control signal. 

[ci7] 17. An electric circuit comprising: 

a first clock buffer circuit receiving an external clock sig- 
nal; 

a first clock delivery circuit; and 

a first clock timing control circuit, being supplied with an 
output of said first clock buffer circuit and an output of 
said first clock delivery circuit, for generating a preced- 
ing internal clock before the output of said first clock 
buffer circuit being output. 

[ci8] 18. An electric circuit comprising: 

a first clock buffer circuit receiving an external clock sig- 
nal; 

a first clock delivery circuit; 

a first delay circuit for duplicating delay time character- 
istics of said first clock buffer circuit; and 
a first clock timing control circuit, being supplied with an 



output of said first clocl< buffer circuit and an output of 
said first delay circuit, for generating a preceding inter- 
nal clock before the output of said first clock buffer cir- 
cuit being output. 

[ci9] 19. An electric circuit as claimed in claim 18, wherein 
said first delay circuit duplicates delay time characteris- 
tics of said first clock buffer circuit and said first clock 
delivery circuit. 

[c20] 20. An electric circuit as claimed in claim 18, wherein 

said electric circuit further comprises a first optional cir- 
cuit, and said first delay circuit duplicates delay time 
characteristics of said first clock buffer circuit, said first 
clock delivery circuit, and said first optional circuit. 

[c2i] 21. An electric circuit as claimed in claim 20, wherein 
said electric circuit further comprises a first clock fre- 
quency control circuit for receiving an output of said 
clock buffer circuit, and an output of said first clock fre- 
quency control circuit is also supplied to said first clock 
timing control circuit. 

[c22] 22. An electric circuit as claimed in claim 20, wherein 

said first clock timing control circuit stores capability in- 
formation into a memory, and the capability information 
relates to the input from the output of said first clock 



buffer circuit and the output of said first delay circuit. 

[c23] 23. An electric circuit comprising: 

a first clock buffer circuit receiving an external clock sig- 
nal; 

a first clock delivery circuit; and 

a first clock timing control circuit, being supplied with an 
output of said first clock buffer circuit and an output of 
said first clock delivery circuit, for generating an output 
coincident with said external clock signal. 

[c24] 24. An electric circuit comprising: 

a first clock buffer circuit receiving an external clock sig- 
nal; 

a first clock delivery circuit; 

a first delay circuit for duplicating delay time character- 
istics of said first clock buffer circuit; and a first clock 
timing control circuit, being supplied with an output of 
said first clock buffer circuit and an output of said first 
delay circuit, for generating an output coincident with 
said external clock signal. 

[c25] 25. An electric circuit as claimed in claim 24, wherein 
said first delay circuit duplicates delay time characteris- 
tics of said first clock buffer circuit and said first clock 
delivery circuit. 



[c26] 26. An electric circuit as claimed in claim 24, wherein 

said electric circuit further comprises a first optional cir- 
cuit, and said first delay circuit duplicates a delay time 
characteristics of said first clock buffer circuit, said first 
clock delivery circuit, and said first optional circuit. 

[02.7] 27. An electric circuit as claimed in claim 26, wherein 
said electric circuit further comprises a first clock fre- 
quency control circuit for receiving an output of said 
clock buffer circuit, an output of said first clock fre- 
quency control circuit is also supplied to said first clock 
timing control circuit, and said first clock timing control 
circuit generates an output coincident with a part of said 
external clock signal. 

[c28] 28. An electric circuit as claimed in claim 26, wherein 

said first clock timing control circuit stores capability in- 
formation into a memory, the capability information re- 
lates to the input from the output of said first clock 
buffer circuit and the output of said first delay circuit, 
and said first clock timing control circuit generates an 
output coincident with a part of said external clock sig- 
nal. 



